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Description 
COMPRESSED FOAM TARGET 

Background of Invention 

[0001] g ow hunting of wild game and the sport of archery have 
increased in popularity within the United States over the 
years. This increase in popularity has developed a greater 
interest in the use of archery targets. This also has cre- 
ated a mounting need for increased functionality and 
durability of those archery targets. 

[0002] There are a number of archery targets described in prior 
art references or which are otherwise available in the mar- 
ket which employ any variety of interior materials for pur- 
poses of receiving the arrow. For example, in the Nettle's 
patent, United States Patent No. 6,068,261, the archery 
target employs a solid clay core for receiving arrows, 
which core is surrounded by high density foam. The Wor- 
ley patent, United States Patent No. 5,290,042, employs 
wheat straw or other organic material. The Mann patent, 
United States Patent No. 5,465,977, describes an archery 
target made out of stacks of carpet strips. 



[0003] | n addition to the other materials described, a single foam 
interior or foam layers have been used to form the arrow 
receiving portion of the target. As such, the use of layered 
plastic or foam is not unique. For example, in Meyer, 
United States Patent No. 4,076,246, the target material 
consists of layered elastomeric plastic sheets encapsulat- 
ing a polypropylene foam material. These plastic sheets 
are sufficiently rigid to stand, and are grouped together in 
replaceable segments of target material. The replaceable 
segments are wrapped in a plastic sheet material, and 
weather-resistant plastic sheet material covers the exte- 
rior of the target. The interior foam material designed to 
receive the arrow is sufficiently stiff so as to not require 
any compressive forces in order to have it retain its shape 
or position within the interior of the target. 

[0004] | n Pulkrabek, United States Patent No. 5,865,440, the ma- 
terial for receiving the arrow is arranged in horizontal lay- 
ers. These layers are polyethylene foam. In order to retain 
the foam layers within the target structure, the foam is 
compressed in a baling apparatus. The bottom of the tar- 
get on which the foam layers rests is comprised of a base 
board with the top comprising a covering board. These 
boards, and the foam layers contained between them, are 



circumferentially wrapped in steel or nylon bands which 
are drawn tight to maintain the compressive forces neces- 
sary to retain the foam layers. 
[0005] Many of the targets described in the prior art are full- 
scale in size, and square or rectangular in shape. The en- 
tire area of the face is flat and designed to receive arrows. 
Customarily, these flat-faced full scale targets provide lit- 
tle or no visual imagery of the game that may be pursued 
by bow hunters. The present invention includes such flat- 
faced full scale targets that are of a square or rectangular 
shape. It also includes the manufacture of replaceable in- 
sert sections for use in the conventional flat-faced design 
of archery target. Bow hunters, however, generally have a 
preference for three-dimensional archery targets repre- 
senting game animals. An example of such a three- 
dimensional target is a white tailed deer. Such three- 
dimensional targets have a "vital" section that represents 
the location where the bow hunter should place the arrow 
when hunting the live game animals so as to achieve the 
most effective kill. With such three-dimensional targets, 
the vital section is often replaceable thereby extending 

the useful life of the three-dimensional figure as a target. 
Summary of Invention 



[0006] The current invention encompasses both full-scale targets 
as well as the replaceable insert sections used in both 
flat-faced targets and three-dimensional targets. It em- 
ploys the use of layered foam material to create the arrow 
receiving area of the target. In the current invention the 
arrow receiving area may utilize either horizontal foam 
layers or vertical foam layers. In order to retain appropri- 
ate compressive forces upon the foam layers, an flexible 
sleeve is used to circumferentially encapsulate the foam 
layers. The use of the flexible sleeve accomplishes two 
significant features. First, it is much lighter than a target 
using boards and bands or other compressive retaining 
means, thus easier to move in the field or to mount as an 
insert in a flat-faced target or the vital area within a 
three-dimensional target. Second, the target is manufac- 
tured byway of less complicated and more economical 
means. 

Brief Description of Drawings 

[0007] FIG. 1 is a drawing of the single foam sheets used in mul- 
tiple stacked arrangement to form the arrow receiving 
area of the target. 

[0008] FIG. 2 is an end view of the arrow receiving area com- 
prised of compressed foam layers. 



[0009] FIG. 3 is a side view of the arrow receiving area showing 
the flexible sleeve used to circumferentially encapsulate 
the compressed foam layers. 

[0010] FIG. 4 is an end view of the vital area of a three-di- 
mensional target comprised of circumferentially encapsu- 
lated compressed foam layers molded within the textured 
foam shell that can be easily placed in position within the 
three-dimensional target. 

[001 1] FIG. 5 shows a three-dimensional target having a vital 

area comprised of the compressed foam layers circumfer- 
entially encapsulated within the sleeve. 

[0012] FIG. 6 shows a standard full-size target utilizing the fea- 
tures of this invention. 
Detailed Description 

[0013] An insert assembly machine is used for making the arrow 
receiving area 1 of the target. In order to make the arrow 
receiving area 1 of the target, open or closed cell foam 
sheets 2 are used. FIG. 1 shows a single foam sheet 2. 
These foam sheets 2 have a thickness between one- 
sixteenth of an inch (1/16") to one-quarter of an inch 04") 
with a density range of three (3.0) pounds per square inch 
to seven (7.0) pounds per square inch. Optimally, cross- 
linked polyethylene foam material having a thickness of 



one-eighth inch (1/8") with a density of four (4.0) pounds 
per square inch is utilized. 

[0014] The bulk foam material is cut to create the foam sheet 2 
of a predetermined length and width as called for by the 
arrow receiving area 1 of the target under construction. 
The arrow receiving area 1 is shown in FIG 2 and FIG 3. In 
this operation, each foam sheet 2 is cut to a length in ex- 
cess of the desired length of the final arrow receiving area 
1 of the target, preferably about one inch (1"). After cut- 
ting to the desired size, each foam sheet 2 is stacked one 
on another to create the arrow receiving area 1. The num- 
ber of foam sheets to create the arrow receiving area 1 is 
dependent upon the desired size of the arrow receiving 
area 1 for the target under construction. 

[0015] An insert assembly machine is utilized to assemble the 

foam sheets 2 into the arrow receiving area 1. After stack- 
ing, the foam sheets 2 are placed in the loading area of 
the insert assembly machine. The loading area is posi- 
tioned within the frame of the insert assembly machine. 
The loading area is comprised of an open chamber having 
a smooth floor, a smooth back wall, and a hinged front 
door having a smooth inner surface which comprises the 
front wall. The loading area operates to hold the stacked 



foam sheets 2 in place. Positioned above the loading area 
is a flat compression plate which, in the preferred opera- 
tion, is pneumatically operated. When activated, the com- 
pression plate is actuated downwardly, functioning to 
compress the stacked foam sheets 2 to form the com- 
pressed the arrow receiving area 1. It is preferred that the 
stacked foam sheets 2 be compressed by up to 40% of its 
uncompressed height in the formation of the arrow re- 
ceiving area 1. For example, if the uncompressed height 
of the stacked foam sheets 2 was eleven and one-quarter 
inches (1114"), the stacked foam sheets 2 would be com- 
pressed to about six and three-fourths inches (6 3 A"). 
[0016] The insert assembly machine is fitted with a chute on one 
side of the loading area and with a cam arm with a flat 
push plate on the opposing side. So as to maintain the 
compression of the stacked foam sheets 2 as the stack is 
pushed out of the loading area, the interior diameter of 
the chute is dimensioned to conform with the outer diam- 
eter dimensions of the stacked foam sheets 2 as com- 
pressed. The chute is also customarily of a length that is 
shorter than the length of the stacked foam sheets 2, 
preferably by one (1") or two (2") inches. Once com- 
pressed, the stacked foam sheets 2 are pushed out of the 



assembly area and through the chute by the cam arm. A 
pneumatic cam arm is preferred for this operation. A flex- 
ible sleeve 3 is placed over the exterior of the chute, 
preferably extending the full length of the chute and ex- 
tending slightly beyond the exit opening of the chute. The 
length of the flexible sleeve 3 preferably matches the 
length of the stacked foam sheets 2. As positioned on the 
chute, the flexible sleeve 3 extends beyond the end of the 
chute by one (1") to two (2") inches, said distance being 
necessary to frictionally capture the compressed stacked 
foam sheets 2 as they emerge from the open end of the 
chute. The flexible sleeve 3 as applied to retain the 
stacked foam sheets 2 is seen in FIG 3. As demonstrated 
in FIG. 2, the flexible sleeve 3 circumferentially covers the 
stacked foam sheets 2 to create the arrow receiving area 
1. Preferably the flexible sleeve 3 is made of polypropy- 
lene, is constructed with a weave or other reinforcing 
structure known to the industry, and is fitted around the 
chute without being secured awaiting the discharge of the 
compressed stacked foam sheets 2. Other materials may 
be used for the flexible sleeve 3. These materials include 
polyethylene, nylon, fiberglass cloth, and Kevlar. As the 
cam arm pushes the compressed stacked foam sheets 2 



out of the loading area and through the chute, the com- 
pressed stacked foam sheets 2 are inserted into the flexi- 
ble sleeve 3. The length of travel of the cam arm is, 
preferably, of a distance such that the flat end plat posi- 
tioned against the compressed stacked foam sheets 2 
travels to the end of the chute when the cam arm is fully 
extended, thus inserting the compressed stacked foam 
sheets 2 fully within the flexible sleeve 3 while fully dis- 
charging the assembled arrow receiving area 1 from the 
end of the chute. This action results in the compressed 
stacked foam sheets 2 expanding upon exit of the end 
opening of the chute. As it expands, the compressed 
stacked foam sheets 2 frictionally capture the inner diam- 
eter of the end of the flexible sleeve 3 with the flexible 
sleeve 3 being pulled off of the chute and enveloping the 
compressed stacked foam sheets 2 as the compressed 
stacked foam sheets 2 are pushed through and out of the 
chute. The end result of this operation is that the flexible 
sleeve 3 circumferentially captures the compressed 
stacked foam sheets 2 to create the completed arrow re- 
ceiving area 1. 

[0017] As the compressed stacked foam sheets 2 enters the flex- 
ible sleeve 3, due to its elasticity the compressed stacked 



foam sheets 2 attempt to return to their original, uncom- 
pressed state. The flexible sleeve 3, however, restrains the 
compressed stacked foam sheets 2 preventing a complete 
recovery to original, uncompressed state for each foam 
sheet 2. It is preferred that the flexible sleeve 3 stretch so 
as to allow a recovery of the compressed stacked foam 
sheets 2 from a state of about 40% compression to a state 
of about 28% compression. Referring to the above exam- 
ple, this would represent a recovery of the compressed 
stacked foam sheets 2 from about six and three-fourths 
inches (6 3 A") to about eight inches (8") in height. The re- 
covery of the compressed stacked foam sheets 2 within 
the flexible sleeve 3 functions to distribute pressure 
around the exterior of the stacked, compressed foam 
sheets 2 so that the forces acting upon the center of the 
stacked foam sheets 2 are sufficient to retain the center 
section and the outer edges of the arrow receiving area 1 
in place as the target is used by archers. 
[0018] For use as a conventional flat-faced full faced target, the 
arrow receiving area 1 may be placed within a frame 
structure having a handle 5. The frame structure is fitted 
to the outer dimensions of the arrow receiving area 1 so 
as to securely retain the arrow receiving area 1 as the tar- 



get is carried or used. 
[0019] while this process can create a conventional flat-faced full 
scale target as shown by FIG. 6, this process is particularly 
useful for making the replaceable insert for use in flat- 
faced targets and vital area inserts 6 for use in three- 
dimensional targets 4. FIG. 4 demonstrates a vital area in- 
sert 6 for use in a three-dimensional target 4. FIG. 5 
shows an example of a three-dimensional target 4 into 
which is positioned the vital area insert 6. For use as an 
insert in flat-faced targets or as the vital area insert 6 in 
three-dimensional targets 4, the arrow receiving area 1, 
comprised of the compressed stacked foam sheets 2 cir- 
cumferentially held in place by the flexible sleeve 3 is next 
placed and centered within a mold. Customarily, the arrow 
receiving area 1 would be maintained in the centered po- 
sition within the interior of the mold by a stand assembly 
or shelves constructed within the mold. Preferably, the ar- 
row receiving area 1 extends by up to one-half inch (Yi) 
beyond each exterior surface of the vital area insert 6 be- 
ing made by this process. After positioning the arrow re- 
ceiving area 1 within the mold, the foam material 7 is in- 
jected into the open cavity of the mold thereby surround- 
ing the sides of the arrow receiving area 1. It is preferred 



that the injected foam material 7 be polyurethane com- 
prised of a two-part elastomer having a density range of 
four (4.0) pounds to nine (9.0) pounds with a density of 
five (5.0) pounds considered as optimal. Customary injec- 
tion foam molding procedures and practices are utilized 
in this step of the operation. The end result of this pro- 
cess of molding is the creation of an insert for a flat-faced 
target, or the creation of the vital area insert 6 of the 
three-dimensional target 4. 
[0020] upon removal of the insert from the mold, the flash is 
trimmed by the conventional means known to the injec- 
tion molding industry. Further, it is preferred that each 
end of the arrow receiving area 1 is cut with a saw to cre- 
ate a smooth surface flush with the exterior sides of the 
insert or the vital area insert 6. Thereafter, the insert or 
the vital area insert 6 is painted as necessary to conform 
to the exterior finish of the target into which it is to be 
fitted. After the painting operation, if required, the insert 
assembled within a new flat-faced target or the vital area 
insert 6 is assembled within the new three-dimensional 
target 4. Alternatively, the insert or the vital area insert 6 
are packaged for distribution as a replacement parts for 
targets in use in the field. 



[0021] while the preferred embodiment of the invention is set 
forth herein, other embodiments may be suggested to 
those skilled in the art. As such, the invention described 
in the following claims. The scope and spirit of the inven- 
tion, however, contemplates various alternate designs and 
modifications. 



